Two experiments examined the development of flexibilit y of categorizatio n in children aged from 3 to 5, using a picture-matchin g task. During a pre-test, spontaneous matches were observed. Children were next presented with a scene aimed at inducing an alternative match. Finally, they were given a post-test identical to the pre-test to assess whether they would maintain their initial choice. Both experiments showed that preschoolers were able to produce different types of categorization choices. In Experiment 1, children had to choose between a thematic and a taxonomic option. Five-year-olds showed flexibility and changed their mode of response more often in the presence of the scenes (experimental group) than in their absence (control group). In contrast, 3-year-olds' responses seemed to reflect spontaneous variability since their switches were not related to contextual information. In Experiment 2, two more choice options were added. Three-year-olds' data replicated the findings of Experiment 1. However, a majority of 4-year-olds were consistent on the thematic mode of response and adapted their responses to the scenes only to a limited extent. Overall, the data suggest a developmental path from spontaneous variability to flexibility , via a predominance of one mode of response.
Early theories of conceptual development held that young children's categorization evolves from a thematic or perceptual organization to a taxonomic organization. Piaget described this development as a shift from figural to non-figural collections and logical classes (Piaget & Inhelder, 1959) , while Nelson (1985) viewed it as a shift from thematic to slot-filler and taxonomic categories. Yet empirical studies have shown (generally in between-participant s designs) that thematic, perceptual and taxonomic relations are available at an early age (e.g. Bauer & Mandler, 1989; Fenson, Cameron, & Kennedy, 1988) .
Although many recent studies provide evidence that children can categorize based on thematic, taxonomic or perceptual relations, there are few data bearing on whether they can use several categorical relations concerning the same object. Our main interest was to evaluate to what extent children can adapt their categorical choices flexibly as a function of task or situational demands. As pointed out by Deák and Maratsos (1998) , young children's lack of cognitive flexibilit y has been one of the most robust empirical findings in the study of cognitive development (Piaget & Inhelder, 1959; Deloache, 1987; Flavell, Flavell, & Green, 1983) . Karmiloff-Smith (1992) considers increasing flexibility as one of the major achievements of human cognitive development . We believe that intra-individua l flexibilit y is fundamental for adaptive behaviour because such flexibility allows children to switch from one response mode to another and thus to find the most appropriate solution to the problem at hand. The aim of this investigatio n was to examine, on a within-participant s basis, the extent to which children are able to modify their initial categorization decisions to adjust to contextual information, and how this flexibility develops between 3 and 5 years of age. Flexible categorizatio n involves the ability to categorize an object on one basis (e.g. taxonomically ) on one occasion, and on another basis (e.g. thematically ) on another occasion (Deák, 1994) . Hence, it requires taking into account different categorical relations involving the same object and switching between them. We investigated intraindividual adaptive flexibility between two different modes of categorization (taxonomic and thematic). The question addressed was whether a child can consider the same object (e.g. a fish) from two different points of view, as a function of the pictorial context in which it is presented. For example, a fish can be considered as a member of a taxonomic category (e.g. an animal-hence it can be associated with a dog) and as part of a schema (e.g. fishing-hence it can be associated with a fishing rod).
In a brief overview of the literature, we first review studies showing that categorical responses are constrained by the experimental conditions. Although these studies are based on inter-individua l designs, they reveal some intra-individua l variability across items. Secondly, we review the few studies that directly address the question of multiple categorization s of the same objects by a given child.
Recent evidence using a matching or forced choice task, in which participants are required to choose the best match to a target among several pictures, has shown that preschoolers' choices may be predominantly taxonomic, thematic or perceptual, depending on various contextual factors. For example, naming the objects with nonsense nouns increases the proportion of taxonomic choices (Markman & Hutchinson, 1984; Waxman & Kosowski, 1990) , even among children as young as 21 months (Waxman & Hall, 1993) . However, when a perceptual choice is available, the label appears to increase perceptual and taxonomic choices (Golinkoff, Shuff-Bailey, Olguin, & Ruan, 1995; Imai, Gentner, & Uchida, 1994) . Different instructions also appear to elicit different types of matching (choose the one 'that is most like' the target vs. 'that is the same kind of thing' as the target (Deák & Bauer, 1995) ; 'which goes best' vs. 'find another one' (Waxman & Namy, 1997) ). In addition, training conditions (reinforcing either perceptual or taxonomic choices) significantl y modify the proportions of taxonomic responses (Deák & Bauer, 1995) .
These studies have led to the view that preschool children can take into account different types of relations between objects and can adjust their categorization choices as a function of experimental conditions. However, because this conclusion is based on data collected between participants, it remains unclear whether, and under which conditions, a given child can use several categorical relations (taxonomic, perceptual and thematic) for the same object. Adaptive flexibility, as defined above, requires the ability to switch between two categorical links as a function of the situational context. Hence, it can only directly be assessed using a within-participan t design.
Analysis of individual patterns in previous research (Waxman & Namy, 1997) has shown that a majority of 3-and 4-year-old children produced both thematic and taxonomic choices across different items when asked to find the one that 'goes best with' the target. This result suggests that several categorical relations can be activated in a given child by different sets of objects. But what about children's ability to consider the same object as being involved in several types of relations?
Although few investigations have examined flexibilit y directly, a number of studies have assessed it indirectly . For example, recent studies dealing with polynomy (applying several names to a same entity) showed that children as young as 3 years old can produce several words for the same object (Deák & Maratsos, 1998; Waxman & Hatch, 1992) . That is, young children can simultaneously represent an object as belonging to different levels of the same taxonomy (basic, superordinate and subordinate) or to different taxonomies according to its function or shape. Deák and Pick (1994) reported additional evidence on a within-participan t basis of multiple categorical representations of objects in 4-year-olds. The authors first showed that children could follow instructions requiring them to match pictures of 'hybrid' objects on the basis of either common function or common shape. When later required to label the hybrid object, most participants in both conditions produced function-based labels. This result suggests that some participants in the 'match according to shape' condition demonstrated flexibility between the matching and labelling tasks. All of these experiments deal with within-participant s categorical flexibility in preschoolers; however, none of these studies has analysed individual patterns of change between different types of categorical relations (but see for one exception Deák, 2000) .
A few studies using the matching task have also indirectly assessed flexibility. In those studies, children were presented twice with the same set of objects and were required either to make a second matching choice after their first one or to justify the non-chosen pairing. Melot and Houdé (1998) presented 3-year-old children with a contrasting taxonomic and perceptual choice (same colour). They observed that a majority of the children found the non-chosen option acceptable (however, no justification s were required). In contrast, results from other studies analysing the proportion of correct explanations of the non-chosen pair suggest that most children younger than 4 years of age are unable to justify two choices for the same target (Greenfield & Scott, 1986; Lucariello , Kyratzis, & Nelson, 1992; Smiley & Brown, 1979; Tversky, 1985) . A significan t improvement in flexibility was observed between 3-4 and 6-7 years. It is difficult to determine whether this rather late achievement is owing to slow development of flexible behaviour or to preschoolers' difficulty in verbally describing different relations. Moreover, in all of these studies, the children were told explicitly to turn their attention to a different type of relation, instead of investigating how children can spontaneously recategorize a target as a function of new contexts.
The goal of the two studies reported here was to assess the development of the ability to flexibly 'recategorize' the same set of objects. Both experiments were run over three sessions. The first session (pre-test) was designed to measure spontaneous choices. The second session (test) addressed the issue of whether preschoolers could shift from one type of relation to another on the same series of targets, as a function of contextual information. Children were introduced to a scene before each choice, the content of which was intended to induce the mode of response that was not produced in the pretest (e.g. thematic if the pre-test choice was taxonomic). The procedure was designed to determine whether changes in the mode of response from pre-test to test were induced systematically by the scenes or were reflections of instability over time. Only the first kind of change is considered an indicator of adaptive flexibility, while the second reflects spontaneous variability. A third session identical to the pre-test was included to assess whether children would (a) reproduce their original choice as soon as the contextual constraints were removed, or (b) adopt the relation induced by the scene in the test session. Few studies have examined this issue of stability of choices over time. In the absence of any source inducing changes in the mode of response (no contextual scenes presented on test, same drawings on pre-test and post-test), changes in the control groups between the first and third session provide a baseline rate for spontaneous variability. If changes were found to be more frequent in the experimental groups compared to the controls, this would imply that the contexts introduced in test session have an extended effect.
In agreement with recent findings, we predicted that children would produce a variety of categorization choices as early as 3 years of age (Dunham & Dunham, 1995; Waxman & Namy, 1997) . However, we expected 3-year-olds to be less consistent in their relational choices, and less adaptive to contextual cues provided by the scenes, than older children (Deák, 2000; Deák, Ray & Pick, 1999) . Indeed, these two abilities require a rather explicit representation (sensu Karmiloff-Smith, 1992 ) of the two (thematic and taxonomic) modes of response.
EXPERIMENT 1
Children's performance was examined in a forced-choice task contrasting a thematic and a superordinate taxonomic matching. Each choice was instantiated through a pair of drawings to increase the probability that young children would identify the taxonomic or thematic relation underlying the proposed associations.
Method

Participants
Participants were 26 3-year-olds (14 female, 12 male; mean age = 3;9, range = 3;3-4;2) and 43 5-yearolds (20 female, 23 male; mean age = 5;10, range = 5;3-6;2). Both age groups attended preschools (1st and 3rd year). Half of the children of each age group were randomly assigned to a control group, and half to an experimental group.
Material
Stimuli. The stimuli consisted of sets of line drawings of objects (approximately 5 6 5 cm), presented on cards. Each set comprised a target and two pairs of items. One pair was thematically and the other taxonomically related to the target (e.g. when the target was a ball, the taxonomic pair consisted of a teddy bear and a rocking horse, and the thematic pair consisted of a football player and sport shoes). Taxonomic relations were superordinate (see Appendix 1). The target was centred on the table. The two pairs were placed closer to the child on either side of the target. The two drawings of a given pair were presented on a single card and hence could not be chosen separately. There were eight targets and two pairs of choices (thematic and taxonomic) for each target. The drawings, presented as choice-pairs, were different between pre-test and test (see the procedure below).
Stimulus selection . In a control experiment, we interviewed six 4-year-old children (mean age-4;3) to assess their familiarit y with the taxonomic and thematic relations used.
1 Two familiarizatio n trials were aimed at showing them that pictures can 'go together in different ways': children were presented with one thematic and one taxonomic choice, with order counterbalanced across individuals. They were then shown each target with the corresponding thematically or taxonomically related pair. Triads were presented in a randomized order. For each triad, we asked: 'Why do they go together?' An explanation was coded 'thematic' if it related the three objects by reference to a common event or scene. It was coded 'taxonomic' if it referred in one way or another to the fact that the three objects were of a common sort. Children provided thematically based explanations (e.g. 'the boy plays football with its sport shoes') for 83.5% of the thematically related triads, and taxonomically based explanations (e.g. 'they are all toys') for 77% of the taxonomically related triads. This suggests that the relations were overall familiar and accessible to preschool children.
Scenes. Line drawings presented on A4 sheets constituted the contexts. These scenes were chosen to induce either a thematic or a taxonomic choice for each set (see Appendix 1). The represented scenes were designed to make the association of one of the two pairs with the target more probable than the other. For example, in a 'toyshop' (taxonomic scene), the probability of observing a ball and a teddy bear and a rocking horse is higher than that of observing the same ball and a football player and a pair of sport shoes. None of the stimuli objects were depicted in the scenes.
Scene selection . Nine additional participants (mean age = 4;5) were interviewed to assess whether the scenes activated the intended matching. They were asked 16 questions corresponding to the eight targets presented in two different scenes. For each target, children were first presented with the scene drawings, and the target was then stuck on the picture. The experimenter asked: 'Imagine you find yourself in this place [pointing to the whole scene] and you see this object [pointing to the target in the scene], what else would you probably see, this [pointing to one choice option, e.g. the thematic pair] or this [pointing to the other choice option, e.g. the taxonomic pair]?' The order of pointing to the options was counterbalanced, and the order in which targets were presented was randomized. Overall, there were 87% of expected choices (86% for the thematically oriented scenes and 88% for the taxonomic ones). These results confirm that preschool-age children interpret the scenes as we do.
Procedure
Children were tested individually in a quiet room in their preschools. There were three sessions, each separated by a one-week delay. For the experimental group, the first and last sessions were identical (preand post-tests), whereas the second session (test) differed. Each set of the forced-choice task was preceded by the presentation of a scene, which was intended to induce the non-produced choice on this specific item in the pre-test. For the control group, the procedure was the same except that in the second session (test phase), no scenes were presented before each item. All sessions involved eight sets of drawings.
The positions of the two pairs of choices were counterbalanced across trials. In a given session, the order of presentation of the sets varied randomly among children. From one session to another, each participant saw the series in a different order. The same targets were presented during the three sessions. The same pairs of choice drawings were presented on the pre-and post-tests, but different pairs of choice objects were presented in the test session to avoid immediate retrieval of a previously activated association between a target and a particular pair.
Pre-test.
To ensure that the drawings were correctly identified, the participants were asked to name each of them before being instructed to choose. Most participants could name all the drawings; if not, they were told the name generally used by their peers. They were then asked to choose the pair that went 'best with' the target.
Test. In the experimental group, children were presented with a scene drawing before each forced choice: 'We will play the same game as last week, but this time I will show you a large drawing first. It will help you in making your choice.' This last sentence was mentioned to the children only once at the beginning of the test session to explain why they were required to look at a scene before being presented with a new set. The scene was presented alone a few seconds before the matching task itself; it was then left on the table without any further mention during the participants' choices. Children were asked to choose the pair that went 'best with' the target (same instructions as in the pre-test). The selection of the scene to be presented (either thematic or taxonomic) was determined by the pre-test performance: the selected scene was supposed to activate the categorical relation not chosen on the pre-test. The children in the control group were presented with the same series of targets and choices as experimental group, but no scenes were presented before the choices. The instructions were the same as in the pre-test.
Post-test.
The post-test was identical to the pre-test for all participants, except that children were not asked to name the drawings.
Results
Children's choices were examined set by set. The mean percentage of participants making a taxonomic choice when all sets were collapsed was 52%. The mean for each set was within two standard deviations of this overall mean. This suggests that each selected set could induce both choices.
Statistical analyses were performed on the pre-test session to examine the diversity of choices and individual preferences. The mean proportion of choices revealed no bias (either thematic or taxonomic) in either age group: the proportions of taxonomic (or thematic) choices did not differ significantl y (t-tests) from chance (50%). The results of the two following sessions indicated the same lack of predominance of one choice over the other.
Turning now to individual patterns, the proportion of participants exhibiting a preference for one mode of response (seven or more responses of the same type out of eight, binomial test, p < .04) was very low in both age groups: 3.8% (1/26) at 3 years and 16% (7/43) at 5 years old. It is noteworthy that both taxonomic (5) and thematic (3) preferences were observed.
To test the effect of the introduction of scenes in the experimental group, a two-way ANOVA was conducted on the number of changes 2 between pre-test and test (Fig. 1a) , with condition (2) and age (2) as between-participant s factors. As hypothesized, a main effect of condition was observed (F(1,65) = 21.29, p < .0001). Participants shown the scenes switched to the other relational choice on a majority of sets (57%: M = 4.57, SD = 1.44), while control participants tended to maintain their pre-test choice type (changes on only 36% of the sets: M = 2.85, SD = 1.30). There was no main effect of age but a significan t interaction between condition and age (F(1,65) = 8.67, p < .005); the difference between the experimental and the control group was significan t only for the older participants (60%: M = 4.77, SD = 1.38; and 29%: M = 2.33; SD = 1.11 of changes, respectively, in experimental and control group; post-hoc Scheffé test, p < .002). Both groups of 3-year-olds changed their mode of response on about half of the sets (53%: M = 4.23, SD = 1.53 in the experimental group; and 46%: M = 3.69, SD = 1.18 in the control group). In contrast, 5-year-old control participants maintained their past response on a majority of the sets, although choices were instantiated with different drawings in pre-test and test. Thus, the scenes had systematic effects at 5 years of age Moreover, although the small number of children exhibiting a preference for one mode of response does not allow statistical analyses, it is worth noting that among 5-year-olds, three out of four of the children of the experimental group showing a preference on pre-test changed their mode of response on average on six out of eight sets from pre-test to test, while those with no preference changed on average on 4.72 sets. In the 5-year-old control group, the mean number of changes was .66 among those who had shown a preference on pre-test and 2.33 among those with no preference. Preferences for one mode of response corresponds to an unequivocal interpretation of the instructions on the whole series of sets. Such an interpretation on the part of these children suggests that they have a rather explicit representation of the common sorting criterion behind their choices, and hence, they show adaptive flexibility, sticking with their initial choice in the control group and, in the experimental group, switching to the choice induced by the pictorial context on most of the sets.
The delayed post-test assessed whether children returned to their initial choice when placed in the same conditions. A 2 (condition) 6 2 (age) ANOVA was performed on the number of changes (max. = 8) from pre-test to post-test (Fig. 1b) . Overall, younger participants reproduced their initial choices less frequently than older participants (52.4% vs. 71.7% in 3-and 5-year-olds, respectively; F(1,65) = 14.5, p < .0003); they changed their choices on about half of the sets. There was no main effect of condition, but there was a significant interaction between age and condition (F(1,65) = 5.08, p < .03). The difference between the experimental and control groups for the older participants fell short from significanc e (post-hoc Scheffé test, p < .09). Hence, despite a two-week delay between pre-test and post-test, 5-year-old control participant s reproduced their initial choice on about 80% (M = 6.38, SD = 1.36) of the sets vs. 64% (M = 5.09, SD = 1.74) in the experimental group. This suggests a delayed effect of the introduction of the scenes. In the experimental group, children who had a preference for a relational choice on the pre-test tended to go back to their initial choices more often than others (72% of the sets vs. 62% of the sets).
Discussion
Results support both predictions. First, taxonomic and thematic matchings on the pretest were observed in similar proportions at both age levels. This strengthens the claim that both types of relational link are available at an early age. Such a conclusion is supported by individual patterns: the majority of children produced both modes of response over a series of targets in the same session. Although our stringent definition of consistency on the pre-test (seven or eight sets out of eight, with the same mode of response) does not enable us statistically to assess an increase of consistency with age, the data were congruent with the expected difference .
Regarding flexibility of categorization , the results suggest that 5-year-old children took into account the information provided by the scenes in making their categorizatio n decisions. They tended to maintain the same mode of response on a given target when no extra information was provided (control group), whereas they changed from one mode of response to another on a majority of sets when presented with the scenes (experimental group). Moreover, when confronted twice (pre-test and post-test) with the same sets of stimuli, 5-year-olds were significantl y more consistent with their choices than 3-year-olds. Furthermore, older participants' sensitivity to the contextual cues appears to last over a one-week delay: experimental participants tended to stick to the mode of response induced by the scenes and hence to reproduce their pre-test mode of response less often that control participants.
Three-year-olds' fluctuations of choices reveal a kind of variability that does not appear to be related to the introduction of the scenes. Given that choices were instantiated by different pictures in pre-test and test, this suggests that these children make their decisions on the basis of the salience of specific associations of pictures. Moreover, as previously mentioned, their frequent changes between pre-test and posttest suggest that the degree of salience of specific associations is rather unstable (see Barsalou, 1987 Barsalou, , 1993 Yeh & Barsalou, 2000 , for similar examples of the instabilit y of adults' categorical judgments).
In summary, changes in matching from one session to the next appear to be of a different kind in 3-and 5-year-olds. The fluctuations of choices of the younger participants could be interpreted as spontaneous variability of choices. On the contrary, older participants' changes varied as a function of the presence/absence of the scenes and hence could reflect adaptive flexibility . Strategic behaviour of 5-year-olds is also supported by results of the control group.
However, as there were only two types of choices, any observed change was necessarily congruent with the relation induced by the scene. Thus, changes that seemed to follow from the scenes might result either from an effective processing of the content of the scenes or from a particular understanding of the task demands (i.e. the presence of scenes requires children to do something different than in the pre-test). The following experiment was designed to distinguish between these two interpretations.
EXPERIMENT 2
To examine the developmental process more precisely, the age range was reduced to one year; 3-and 4-year-olds were tested. To distinguish between spontaneous and adaptive switching, children were offered four choices instead of two. One of the new choices was related perceptuall y to the target, and the other was unrelated to the target (irrelevant choice). Because children were presented with four choices, it was possible to measure whether shifts were congruent with the scenes (e.g. a shift from a thematic to a taxonomic response when the scene induced a taxonomic choice) or not (e.g. a shift from a thematic to a perceptual response when the scene induced a taxonomic choice).
In Experiment 1, the tendency of 3-year-old control participants to modify their responses even in the absence of any contextual scene suggested that offering them different choices between pre-test and post-test may have induced some variabilit y of responses that does not reflect the kind of flexible behaviour we are studying. Hence, in Experiment 2, we used exactly the same sets of pictures in the three sessions.
Method
Participants
Participants were 30 3-year-olds (15 female, 15 male; mean age = 3;6, range = 3;2-3;11) and 28 4-yearolds (14 female, 14 male; mean age = 4;8, range = 4;1-5;3) from two preschools (1st and 2nd year).
Material
Stimuli. The stimuli were 10 sets of black and white photographs of highly familiar objects. Each photograph (5.5 6 4.0cm) contained a single object centred on a light grey background. A set of pictures consisted of five photographs (see Appendix 2): a target (e.g. an apple), a taxonomic choice (e.g. a banana), a thematic choice (e.g. a knife), a perceptual choice (e.g. a ball) and an unrelated picture (e.g. boots). Photographs were used, rather than drawings, in order to increase the realistic aspect of stimuli. Because the greater number of options (as compared to Experiment 1) increased the information processing requirements of the task, each option was instantiated by only one object (instead of two as in Experiment 1). The four choices were arranged horizontally on white A4 cardboard under the target. Their positions were counterbalanced across sets and participants.
Similarity ratings. Twelve students enrolled in psychology courses rated the similarity between the target and each of the four options to ensure that the perceptual choices were more similar to the target than the other three options. Participants were instructed to rate each pair using a scale from 1 = extremely dissimilar to 9 = extremely similar. They were told that they should focus on the appearance of the objects themselves and should ignore their categorical membership.
The mean similarity rating across the 10 sets was 6.5 for the perceptual choices; it was significantly higher (p < .01) than for each of the three other alternatives (2.7 for the taxonomic choices, 1.8 for the thematic choice, and 1.7 for the unrelated objects). These differences were also reliable in each set.
Stimulus selection . We interviewed six 4-year-old participants (mean age = 4;6), with the same procedure as in Experiment 1, to assess children's familiarit y with the taxonomic and thematic relations depicted above. Children provided thematically based explanations for 97% of the thematically related pairs 3 and taxonomically based explanations for 76.5% of the taxonomically related pairs. This suggests that the relations were generally familiar and accessible to them.
Scenes. Black and white 8 6 12 cm photographs of familiar scenes served as contexts (see Appendix 2). These scenes were intended to induce either a taxonomic or a thematic choice for each of the 10 targets.
Scene selection . The same group of nine participants as in Experiment 1 was presented with the 20 scenes and targets from this second experiment. The same procedure as in Experiment 1 was followed to assess children's interpretation of the scenes. In all, 82% of expected choices were obtained (86% for the thematically oriented scenes and 78% for the taxonomic scenes).
Procedure
Children were tested individually in a quiet room in their preschools over three sessions, each separated by a one-week delay. The same 10 sets of pictures were used in all three sessions. The instructions and procedure were the same as those of the experimental group in Experiment 1. As there were only two kinds of scenes (thematic and taxonomic) and four choice options, the presented scene in the test was alternatively taxonomic or thematic for perceptual or irrelevant matching in the pre-test. The four choice options presented with each target made the task rather demanding for 3-and 4-year-olds. Thus, we decided to use the pre-test as a selection criterio n to discard participants who could not process the pictures in a sensible way, that is they would select the irrelevant choice as the best associate.
Results
A first analysis of children's pre-test responses revealed that 10 participants of each age group produced at least one irrelevant choice. These participants did not participate in the next sessions, and their performance on pre-test were not included in further data analyses. Children's pre-test choices were then examined set by set to ensure that the nine sets (see footnote 3) were roughly equivalent regarding the mode of response they elicited. For all sets, the number of each type of matching deviated less than two standard deviations from the mean (collapsed across sets).
An ANOVA was performed on pre-test choices, with age (2) as a between-participan t factor and type of pertinent choice (3) as a within-participan t factor. There was a significan t effect of the mode of response (F(2,72) = 7,64, p < .001). The interaction between age and mode of response approached significance (F(2,72) = 2.72, p < .08). In 3-year-olds, proportions of each mode of response did not differ (Scheffé test), despite a tendency to produce more thematic responses (39% for thematic: M = 3.5, SD = 2.7; 30% for taxonomic: M = 2.7, SD = 2.0; and 28% for perceptual matchings: M = 2.6, SD = 2.1). In contrast, proportions of choices differed significantly in 4-year-olds, with thematic choices being more frequent (58%: M = 5.2, SD = 2.9) than taxonomic (20%: M = 1.8, SD = 2.2; Scheffé test, p < .03) and perceptual choices (19%: M = 1.7, SD = 2.4; Scheffé test, p < .03). A similar pattern of results was obtained in the next two sessions. This is consistent with the predominance of thematic choices found in previous experiments (Greenfield & Scott, 1986; Smiley & Brown, 1979; Waxman & Namy, 1997) .
Regarding individual preferences for one categorical relation in the pre-test, participants were scored as having a preference if they consistently produced the same mode of response on different sets (six sets or more out of nine, multinomial test, probability calculated for one among three relevant matchings, p < .04). Most 4-yearolds showed a preference (14 children among 18, 78%), and more 4-than 3-year-olds (five children among 20 (25%), w 2 (1) = 8.55, p < .005, Yates' correction) showed a preference (see also Waxman & Namy, 1997) . In congruence with previous research (Golinkoff et al., 1995) , thematic preferences were more frequent than taxonomic or perceptual preferences (13 among 19 children showed a thematic preference, age groups combined). In the older group, only one child showed a taxonomic preference and two a perceptual preference, whereas in the younger group, two showed a taxonomic preference and one a perceptual preference.
We now turn to our main point of interest by analysing first whether children changed their mode of matching from pre-test to test and, second, to what extent these changes were congruent with the scenes (Fig. 2) . Younger children changed their mode of response on 41% of the sets (M = 3.7, SD = 2.05; not different from chance), whereas older children changed on only 31% of the sets (M = 2.8, SD = 2.4), which is significantl y below chance (t(17) = 3.03, p < .01). This suggests that 4-year-olds tended to stick to their original response more strongly than 3-year-olds (note, however, that the difference in proportion of changes between 3-and 4-year-olds did not reach significance) . Moreover, 46% (SD = 18.5) of the changes were congruent with the scenes in 4-year-olds as opposed to 37% (SD = 21.3) in 3-year-olds. This proportion was above chance for the older participants (t(13) 4 = 2.62, p < .03), but not for the younger participants . Thus, the effect of the scenes seems more systematic in older children.
Three-year-olds who showed a preference on pre-test switched in a scene-consisten t way in the same proportion (37%) as those who did not show a preference. However, 4-year-olds who had a preference tended to change more often as a function of context (49% vs. 39%) than those who had no preference. The small number of participants did not allow statistical analysis.
The analysis of the stability of matchings between the two identical sessions, pre-test and post-test, showed that older children reproduced their initial choice more often than younger children (73%: M = 6.6, SD = 2.2; and 55%: M = 5.0, SD = 2.0, of the nine sets at 4 and 3 years of age, respectively ; t(36) = 2.36, p < .03). Moreover, at both ages, children who showed a preference on the pre-test were more likely to maintain their responses on the post-test (79.6% of the sets for those who had a preference on the pretest: M = 7.2, SD = 2.0 vs. 47.3% for those with no preference: M = 4.3, SD = 1.4; t(36) = 2.56, p < .02).
Discussion
The data of 3-year-olds replicate and extend those obtained in Experiment 1. Children's choices were distributed in a roughly equivalent manner across the three relevant options, whereas 4-year-olds produced a majority of thematic responses. Such an increase of thematic matching from 3 to 4 years is consistent with Waxman and Namy's findings using the same instruction (Waxman & Namy, 1997) . Furthermore, and consistently with Waxman and Namy's data, there was an increase with age in the number of children exhibiting a preference for one mode of response.
A major difference in the procedure of our two experiments was that pictures offered as choices remained the same between pre-test and test in Experiment 2 while they differed in Experiment 1. This could explain the lower proportions of changes from pre- test to test in Experiment 2 compared to Experiment 1 (experimental groups). More interestingly, this rules out the hypothesis that the introduction of scenes per se is understood by preschoolers as a requirement to do something different than in the pretest. Hence, it favours an interpretation of changes as resulting from an effective processing of the content of the scenes.
Three-year-olds' performance strengthens our interpretation of Experiment 1: changes at this age level are likely caused by spontaneous variability of behaviour; they do not reflect an ability to adaptively respond to the new information contained in the scenes. Conversely, one of the most striking characteristic s of 4-year-olds' categorization responses is the internal coherence of their choices (mainly thematic). Among the different types of available relations, children of this age select one and consistently apply it both within the same session and from one session to the next. However, these children proved able to adjust their categorical choices to contextual cues, if only to a limited extent.
GENERAL DISCUSSION
These two experiments challenge hierarchica l theories of categorization development that view development as progressing from schematic to taxonomic categories (Nelson, 1985; Piaget & Inhelder, 1959) . They provide further evidence that preschool children can take into account various relations between objects (see also Deák & Bauer, 1995; Greenfield & Scott, 1986; Smiley & Brown, 1979; Waxman & Namy, 1997) .
The present research was designed to explore the development between 3 and 5 years of age of categorical flexibility, which is the ability to switch from one categorical relation to another for a same object, as a function of contextual cues. While much previous empirical work has shown that children of this age can be induced to use one type of relation or the other (e.g. Deák & Bauer, 1995; Markman & Hutchinson, 1984; Waxman & Namy, 1997) , there is less direct evidence of within-participan t flexibility . The main contribution of the present experiments then is to sketch the developmental evolution of categorical flexibility .
The results of both experiments reveal that 3-year-old children have a different response to that of older participants to task requirements. Their categorical choices were evenly distributed among the different options. These data are congruent with results obtained by Deák et al. (1999) showing that when instructions are non-specific ('find the one that goes best with'), 3-year-olds do not sort consistently on one criterion (in their study, either shape or function). In the task presented here, the sorting rules were not stated explicitly. Hence, to have a unique interpretation of the instructions on the whole series of sets, children must represent the common nature of the relation underlying such diverse pairings as 'snowman/ski sticks' and 'bowl/spoon'. Three-yearolds probably do not reason about the type of relational link. They are more likely to produce specific responses to each forced choice depending on the salience of one pairing over the others at the moment of testing.
Moreover, 3-year-old children give up their initial response as often as they maintain it, independentl y of the presence or absence of a contextual scene. This suggests a lack of adaptive flexibilit y that cannot be accounted for only in terms of inefficien t inhibition of previous responses. Similarly, Zelazo, Frye, and Rapus (1996) found that most 3-year-olds failed to switch between two simple colour and shape sorting rules even when explicitly told to do so. Deák et al. (1999) and Deák (2000) also found that 3-year-olds had difficulties in switching between form and function sorting criteria or in generalizin g new words referring either to shape, material or parts of the targets. Together, the instabilit y of responses from one set to the other, and the lack of correspondence between switches on a given target and the introduction of scenes, suggest that 3-year-olds' pattern of responses correspond to spontaneous variability rather than to flexibility.
Performance of 4-year-olds contrasted with 3-year-olds' variabilit y of choices in a number of respects. Four-year-olds displayed rather stable behaviour even when presented with new information designed to induce them to change their answer. This result was shown by a preference (within-session) for one mode of response-namely thematic-in a majority of children and by a majority of identical responses from one session to the next. Instead of categorizing on a case-by-case basis, as 3-year-olds appear to do, 4-year-olds appear to rely consistently on a particular type of relational link. Moreover, although they manifested a clear preference for thematic relations, when they switched their responses, they did so in a more principled way than 3-year-olds, taking into account the information provided by the scenes. Consistency of sorting choices was also observed by Deák et al. (1999) in a majority of 4-year-olds. Moreover, Deák et al. ' s results suggest that both consistency when confronted with a given rule and adaptive switching when the rules are changed emerge around 4 years of age. On an individual basis, we observed a similar tendency in 4-and 5-year-olds: consistent responding on pre-test seems to be associated with adaptive flexibility. Children showing a preference for one mode of response during pre-test tended to change more often and in a more principled way when the pictorial contexts were introduced and to return more often to their initial choices when confronted to the same stimuli during post-test.
Five-year-old children's performance offers yet a different picture. While they maintained their original categorizatio n choice when the conditions remained equivalent, most of them modified their initial choice in response to the scenes. This responsiveness to the task demands reveals two skills: these children can maintain consistently one mode of response (even after a time delay), and they can consider another relation and adjust their response to the presented context.
Although we explicitly told the children that the scenes should help them make a decision, it might not have been equally effective at directing 3-year-olds' and older children's attention toward the scenes. The experimental manipulation was designed to correspond to naturalistic situations in which children are required to categorize objects in various contexts; it was not designed to elicit optimal competence.
Nevertheless, this research sheds some light on the development of categorical flexibility in the preschool years. In the age range we studied, younger children's responses appear to vary in time and as a function of specific items presented as choice options. Despite a common instruction, most 3-year-olds do not maintain a single mode of response throughout a session (either thematic or taxonomic); moreover, the introduction of scenes does not significantl y influence their choices. The next step in the development of categorical flexibility (observed in 4-year-olds) seems to involve consistency of a single response mode, while only partially adapting to contextual cues.
Finally, older children make categorical choices in a coherent fashion, adjusting their choices when contextual changes are introduced, otherwise maintaining them.
A remaining question of interest is why the consistency of responses co-occurs with the beginning of adaptive flexibility. Our interpretatio n is that consistency reflects an increasing explicit representation of the underlying relational links (Karmiloff-Smith, 1992), a level of explicitness necessary for adaptive flexibility to occur. As already suggested, the non-specific instructions used in this study do not make clear that a coherent sorting rule has to be followed (as such, our task differs from Zelazo et al.'s (1996) Dimensional Change Card Sort task and Deák's (2000) inductive generalizatio n tasks). When children, at 4 years of age, begin to respond consistently, they so use the thematic relations, relations that are commonly used by young children.
Further investigations are also needed to test the generality of this developmental path from spontaneous variability to adaptive flexibility, via a predominance of one type of relation. It would be particularly worthwhile to investigate flexibility in a larger variety of categorization tasks. Moreover, although this path might describe a general developmental progression, each stage might occur at different ages as a function of tasks, types of relation and familiarity with the domain at hand. For instance, using a verbal recall task, Plumert (1994) assessed the organizationa l strategies used by 10-to 12-year-olds. She found that only 12-year-olds clearly adapt their clustering strategy as a function of the changing demands of the tasks, thus suggesting rather late development of flexibility in this situation.
The developmental evolution of categorical flexibility that we observed, from spontaneous variability to categorical flexibility adjusted to contextual information, is compatible with theoretical models of the development of cognitive flexibility (Karmiloff-Smith, 1992; Zelazo & Frye, 1997) . Our data suggest that the study of categorical flexibilit y might be particularly useful for gaining a better understandin g of the development of cognitive flexibilit y in general. A first step could be to explore to what extent the development of flexibility depends on the development of explicit representations. For instance, the explicitness of the representations of categorical relations could be assessed by requiring children to classify sets of objects that have already been grouped either on a thematic, taxonomic or perceptual basis. One could then test whether performance on this task correlates with measures of adaptive flexibility.
To conclude, the present study demonstrates that, although several types of relational links are available as early as 3 years of age, the ability to switch from one relation to another as a function of contextual cues is not mature at this stage, but undergoes further development throughout the preschool years. 
Material used in Experiment 1
